A role for TLRs in the regulation of immune cell migration by first trimester trophoblast cells.
Normal pregnancy is characterized by the presence of innate immune cells at the maternal-fetal interface. Originally, it was postulated that the presence of these leukocytes was due to an immune response toward paternal Ags expressed by the invading trophoblasts. Instead, we and others postulate that these innate immune cells are necessary for successful implantation and pregnancy. However, elevated leukocyte infiltration may be an underlying cause of pregnancy complications, such as preterm labor or preeclampsia. Furthermore, such conditions have been attributed to an intrauterine infection. Therefore, we hypothesize that first trimester trophoblast cells, upon recognition of microbes through TLRs, may coordinate an immune response by recruiting cells of the innate immune system to the maternal-fetal interface. In this study, we have demonstrated that human first trimester trophoblast cells constitutively secrete the chemokines growth-related oncogene, growth-related oncogene alpha, IL-8, and MCP-1 and are able to recruit monocytes and NK cells, and to a lesser degree, neutrophils. Following the ligation of TLR-3 by the viral ligand, poly(I:C), or TLR-4 by bacterial LPS, trophoblast secretion of chemokines is significantly increased and this in turn results in elevated monocyte and neutrophil chemotaxis. In addition, TLR-3 stimulation also induces trophoblast cells to secrete RANTES. These results suggest a novel mechanism by which first trimester trophoblast cells may differentially modulate the maternal immune system during normal pregnancy and in the presence of an intrauterine infection. Such altered trophoblast cell responses might contribute to the pathogenesis of certain pregnancy complications.